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(54) Moving display 



(57) A display of the type in which a mobile unit 
moves one or more arrays of light sources repeatedly 
through a sequence of positions in a display zone to cre- 
ate the illusion of a floating image. According to a first 
aspect of the invention, each array is provided with a 
mechanism for sensing when it arrives at each position 
in the display zone, and each array then is provided with 
data to display al that position. According to a second 
aspect of the present invention, the display is provided 



with a data storage medium that is geometrically con- 
gruent with the path along which the arrays move, and 
the data to be displayed are read from the data storage 
medium as the mobile unit moves past the data storage 
medium. In preferred embodiments of the present in- 
vention, the path of motion of the arrays is circular; and. 
within the second aspect of the invention, the data stor- 
age medium is a cylindrical medium, for example, a flop- 
py disk or a compact disk. 
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Description 

FIELD AND BACKGROUND O F THE INVENTION 

The present invention relates to electrical and electronic displays and. more particularly, to a »ypeof dis iplay in 
which a display zone is scanned repeatedly by one or more arrays ol lights to create the illuatn of an .mage floating 

displays of this type are known. Illustrative examples include those described by Lock in UK Patent Application 
No GB 2 093 61 7 A and by Belcher et al. in US Patent No. 5.302.965. both of which are incorporated by reference for 
all purposes as if fully set forth herein. Generally, these displays consist of a mobile typically rotat.ng, una and a 
s ationary unit For example, in the displays of Lock and Belcher et al., the mobile unit .n fact does only rotate w.th 
Aspect to the staLary unit. The mobile unit inc.udes at .east one array of light sources, typically light em.tfng d.odes 
oriented perpend.cu.arly to the direction of motion of the mobile unit. As the mobile unit moves, he arrays of gh 
sources sweep a path in a display zone. At each of several positions of the arrays w thin the display zone. Me en 
combinations of the light sources are illuminated. This creates the illusion of an image floating in space, w.th each light 
source at each position corresponding to one pixe. o. the image, and one column of p.xe* be.ng d.spfcyecT at each 
position. With appropriate sequencing of the illumination and extinction of the light sources, th.s .mage can ^ amrna ed 
Displays of this kind suffer from two limitations. The first limitation relates to the accuracy w.th wh.ch the l.ght 
sources can be positioned relative to the desired column positions. In known devices, the .P«^ ri Jhe a w are 
determined by measuring the position of the mobile unit as a whole, and .nfernng the pos. t.ons o the arrays from th.s 
single measurement. For example, in one embodiment of Locks display, the penphery of a slotted d.sk fixed to the 
stationary unit is scanned by an optical reading device fixed to the rotating unit to measure the angular position of the 
Sn un* relative to the stationary unit. The accuracy and stability of the inferred (nominal) pos.t.ons of the arrays 
relative to their actual positions then depends on the accurate alignment and mechanica. stab.l.ty o the mob* ,umt 
In principle, only one array neod be used to scan tho display zone. In practice, there .s a tradeoff between numbe of 
arrays scan speed, and illumination level; and several arrays are needed to achieve an adequate level o ..lum,nat on 
and an adequate scan speed. Small inaccuracies in the alignment of the mobile unit, and mechan.cal instability of the 
mobile unit cause the arrays to be in positions other than their nominal positions as the mobile urn move .Because 
the light sources of the arrays are turned on and off sequentially as though the arrays were .n the.r nom.nal pos.t.ons. 

r^d'Ston ^ these kinds of arrays relates to the limited amount ol data that can be stored on the mobile 
unit. Typically, the mobile unit stores only as much data as is needed to display a small number of .mages w.th a much 
larqer store of data being stored in the stationary unit. In the display of Belcher et at., for example, data for new mages 
may be" ^nMed-f J the stationary unit to the mobile unit, but on.y at a rate much slower than the ratea which 

35 me corresponding signals must be transmitted to the moving arrays. This lim.ts the extent to which these d.splays may 
be used to display animated images. 

There is thus a widely recognized need for, and it would be highly advantageous to have, a display of the ype in 
which a display zone is scanned repeatedly by one or more arrays of tights to create the illusion o a^^oetng 
in space in which control signals are transmitted to the arrays according to the.r actual pos.tons, rather than the.r 

40 nominal positions, and at a rate fast enough to support animation of the floating image. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided a display of the type in which a plurality of arrays ; oflight 
sources are moved successively among a plurality of positions in a common plane of mot.on to pertom a repel we 
scanning ol a display zone, including: (a) a mechanism for providing each array w.th data to display at each one of he 
positions when the array has arrived at the each one of the positions; and (b) for each array, a mechan.sm for detect.ng 

an airivalol Ihe airay al the each one ol Ihe positions. 

According 10 the present invention there is provided a display lor displaying an image in a display zone, tncludtng 
(a) a Ita^ unit; (b, a mobile unit, including a. leas, one array o. Irgh, sources, lo, movtng the a. leas, one array ol 
igh, sources successively among a plurality ol positions along a path to perform a repeuttve scanning o Uhe drsp ay 
/one (c) a medium lor storing data to be dispfcyed by the at least one array al each ol the pos tons, the ™Aumb«ng 
aeometr cally congruent with Ihe path; (d) a mechanism, rigidly attached to the stationary unrt, lor secunng Ihe medtum 
ZZ Nonary unit; and (e) a mechanism, rigidly attached to the mobile unit, tor reading the data as the movtng unt. 

" "^According to the present invention there is provided, in a system wherein a static image is displayed by moving 
a, leas, one illuminator successively among a plurality ol positions, dala to be displayed a, each ol the posrttons berng 
protw d o ach ol the at leas, one illuminator a, a oertain static relresh frequency, a method lor displaytng an tmage 
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corresponding ,o .he data ,o be displayed a. .he correspond ng P^^^SSS. pW d the ci,cu,ar 



BO 



transmitted to the array. mQve mively along a certain path 

According to a second •^^J^^ "nit the stationary unit includes a mechanism for- hold.ng a 
as the mobile unit moves with respect to the stannary ™>™" * congruent with the path lollowed by 

wammm 

read by an optical read head in the mobile unit. 
BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example only, with relerence to the accompanying drawings, wherein: 

FIG 1 is a partial perspective view of a first embodiment of the present invention; 

F G 2 is a schematic block diagram of the electronic circuitry of the embodiment of FIG. 1 . 

FIG' 3 is a partial perspective view of a second embodiment of the P^«^«* 

FIG 4 is a schematic block diagram of the electronic circuitry ol the embodiment of Fig. 3, 

FIG 5 is a vertical cross section of a third embodiment of the p.esenl invention; 

FIG! 6 is a vertical cross section of a fourth embodiment of the present invention. 

DESCRIPTION OF THE PRE ^RRFO EMBODIMENTS 
ence to the drawings and the accompanying description. 
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Referring now to .he drawings. Figure 1 is a partial perspective view el a firs, preferred embedment of the present 
invent in mis embodiment, the stationary unit includes an opaque bather 20 coe*,ens,ve w,h one surface ther«* 
ZTnll unit. wh*h rotates a. a uniform angular velocity about an axis 30 reto.,ve .0 1 e s.a onary un,™ 

.. m „< i;«Kt amiuinn riinrtpe; i\ FDs^ 12 As the mobi e unit rotates, ends 11 of arrays move tn d 

Optical sensors 1 4 are used to detect light from source 26 thai traverses barner 20 via apertures 22 and 24 to ,nd,cate 
ir. each arrav 1 2 the arrival ol array 1 2 at a position opposite each ol apertures 22 and 24. 

Note ha. only he parts of this embodiment that are relevant to a description of .he present ,nven,»n are s own 
in Fiau e So for example, the mechanism lor rotating the mobile unit a, a uniform angular velocity about am 30 
ela ve ^ o the staUonafy unit is not shown. The mechanisms laugh, by Lock and by Belcher e. al. are readily adapted 
[o Z purposi X ^ ordinarily skilled in ,he art .. .he mechanism taught by Lock is used, then opaque barr.e, 20 

man r « ^ the Stationary unit, of positions along the path followed by arrays 12 that correspond to the pixel 
o^ Ls o he im es So, lor example, instead o, source 26 and apertures 22 and 2-M e stattonary 

un ma, in lude a circular ensemble ol LEDs in the surface thereol pas, which ends 11 o. arrays 2 move 

Ruu e 2 is a schema.ic block diagram ol the electronic circuitry that dnves arrays 10. under the control ol a m, 

.ronmcessor based control unit 60 Data corresponding to the images to be displayed is stored n a memory un,1 62. 

SI °M ^slis L via an address bus 64. The addressed is proved to con.ro, unit 60 via a data bus 

fiK rnntrol unit 60 and memory 62 are located in the stationary unit. 

Th« IX unh includes Tor each array 10. a corresponding control module 40. Control module 40 includes a 
The mob,le un.t mclud cs ; J*™ "* . J d ister drjver 50 . Communication links between 

oooost a no e 24 from pu M to arrivals ol sensor 14 opposite apertures 22. on ,hs basis ol the „me in.erva 
opposite aperture 2<t rom i pu ses d h immed i ale | y preceding pulse being hall 

rX due to a" a^al ol sensor 1 4 opposite one o, apertures 22. pulse selector 42 increases .he count stored in 
transler from shift reqisler 48 to register driver 50 which drives LEDs 12 ol array 10. 

aoertuTs 22 control unit 60 interrogates (lip (lop 46. II flip flop 46 is in its active state, control unit 60 reads the state 
Tel r «S1 the angular position o, array 10. Control unit 60 then reads data correspond.ng to that 

™; a v P oTs orovMed * na 1 « w 'a pair o, conduct pla.es 72 ,ha, straddle conducive pla.es 70 
Each array "JJ™**^ l.e 70 so straddled, a capacity link between artay 10 and the stationary unit. Each 

vn nniu riflia lo be disDlaved in the corresponding column of image pixels. 
P,a ' e F gu 4 i s s hemat P btoc k d.gram o, the eleCronic circuitry ,ha, drives arrays 10 in <= mgure 
n , "?n under the control ol control unit 60 in .he stationary unit. There are an even number of conductive plates 70 
» IZ 70 being connected to control unit 60 by wires 76. Alternate conductive pfc.es 70 are connected 
rcontre! unit 60 via inverters 76. For clarity, only 7 conductive plates 70 are shown ,n F.gure 4. 



4 



BNSDOCID; <£P ._.oa877B3A2.l_> 



EP 0 887 783 A2 



w 



15 



25 



30 



35 



40 



45 



one mobile unit 80 is shown in Figure 4. 

Control una 60 transmits dnta to conductive plates 70 as a modulated carrier wave. Every other conduct™ p ate 
70 receivesthis modula.edcarrier wave, vie inve,.e,78. asan invaded wave. 

via the capacitivety coupled link between conducts plates 70 and 72. to demodulator 82 and phase lock loop 90. 
Phase lock loop 90 supplies demodulator 82 with a signal identical to the carrier wave, except tor being 90 out d 
phase with the carrier wave: ihe relerence signal leads uninverted modulated signals (s, B nals lha, do no, traverse one 
of inverters 78) by 90- and lags inverted modulated signals (signals that do traverse one ol inverters 78) by 90^ 
uses the relerence signal Irom phase look loop 90 to recover the data Irom Ihe modulated signals and 

^ZTZln^TZ^ packet including a prearnble. a posiamble. and. between the preamb, 
and the postamble bits corresponding to the sequence ol LEDs 12 to be turned on and oil a, the angular position ot 
ach conductiv^ folate 70. Several (preferably al leas, three) packets are transmitted in the lime that ,. takes (or an 
ray iT o sweep pas, one conductive plate 70. so that the transmission ol data to arrays 10 need no. be exac y 
!vnch onized with the angular positions ol arrays 10. When data packet detector B4 detects the arrival ol a complete 
STcf^n , the preamble and the postamble. data packet detector 84 strips the preamble and Ihe postamble 
Irom the packet and passes on the data to shilt register 86. along with a synchronization signal. 

The output ol ,ow pass litter 94. in addition to being passed to voltage controlled oscillator 96. is passed to pulse 
shape, 98 Whenever a capacitrvely coupted link is broken with one conductive plate 70 and established with the next 
n uctle plate 70. me polity o, the output o, tow pass litter 94 change, ^ 
change to a pulse, which triggers register driver 100 to write the data stored ,n ah.II register 86 to array 10. 

The Native communions link described herein tortransmi.ting data from con,,ol unit 60 to arrays 10 includ- 
ing wires 76 and conductive plates 70and 72. is one illustrative example of a mullichanne communcauons '•"^e,ween 
control unit 60 and arrays 1 0. The scope ol the present invention includes ell equivalent Inks, tor example, optical Itnke 
and magnetic induction links. mn , nm t« onn 

In both the first embodiment and the second embodiment, typical rotauonal speeds range from 100 rpm to 900 
rpm and he number of pixel columns in the image typically range between 64 and 512. Thus, in the firs, ^od.ment. 
Really I here are between 64 and 512 apertures 22 in opaque barrier 20. and in the second embod.ment. typtcally 
there are between 64 and 512 conductive plates 70. ■„..■_ ,k„ ^. h 

Figure 5 is a vertical cross section through a third embodiment o, the present invention, illustrating the second 
aspect of the present invention. In this embodiment, a mobile unit 100 includes two linear arrays 110 of LEDs 112 a 
toe ertds o, oppositely directed arms 114 that extend „om a central hollow cylindrical shaft 16. Mounted above shaft 
116 Is a con'of unit 118. To the end of shaft 116 opposite arms 114 is rigidly attached a floppy disk drive 120 that 
includes a magnetic read head 1 22. a radial positioning drive 1 24. and other standard components not shown in Figure 
5 An e"c.lal connection (no, shown) is provded be.ween control unit 118 and disk drive 120 1 through the hollow 
interto of shall 116 This embodiment also includes a staflonary unit 105. which includes a sleeve 132, that . mounted 
o base 130 and that contains bearings 134 within which shaft 116 is rotatably mounted. Stationary i un 105 also 
includes a motor 136. mounted on base 130. that drives the rotation ol shall 116 by means of a drive be,, 138 and a 

PU "Aftop°py disk 150, within a floppy disk case 1 52, is mounted within disk drive 120 and '^^^"^ 
pressure unit 142 mounted on spindle 144 that is attached to base 130 concentric with Shalt 116. As the mobile un,t 
Mtadta d k drive 120 rotates pressure unit 142 holds floppy disk 150 stationary. Thus, the reading ot (loppy disk 
50 is alompSed in a manner opposite to the conventional manner. Instead of floppy disk 150 relating withm case 
,52 S 120. .loppy disk 1 50 remains stationary, while disk drive 120 and case 152 rotate around (loppy 

^Figure 6 is a vertical cross section through a fourth embodiment ol the present invention, also illustrating the second 
aspect ol the present invention. The embodiments o( Figures 5 and 6 share most ot their components and componen s 
so shared are designated by identical relerence numerals in Figures 5 and 6. In Hie embodimen olFigare 6 mobile 
inoofncludes a central hollow cylindrical sleeve 160 atop which are mounted both disk drrve 120 and control unfl 



- Z 7^ S^:^M ^ shaft 170 about which Sleeve 160 is rotatably mounted on bearings 
so 72 Motor 136 drives the rotation ol sleeve 160 by means ol drive belt 138 and a pulley 162 Pressure un 142 that 
hotos ..loppy 'disk 150 in place is mounted on top ol shall 170. Otherwise, the embodiment o, Figure 6 ,s structurally 
and functionally identical to the embodiment of Figure 5. 

To ma'mizo the speed at which data are read from floppy disk 1 50. ,hc da,a to be displayed ,n successive pixe 
co,u™~erleaved. For example, i, L linear arrays are used to display N pixe, columns, with N be.ng an tntegra, 
ss multiple of L. the order of data storage is: 



column 1 


column N/L + i 


column 2N/L + 1 ... 


column N - N/L + 1 
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column 2 


column N/L + 2 


column 2N/L + 2 ... 


column N -N/L + 2 
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column N/L 


column 2N/L 


column 3N/L 


column N 



For example in an embodiment, such as those of Figures 5 and 6, thai has 2 linear arrays 110 of LEDs 12 if the 

image to be displayed has 64 columns, then the columns are stored in the order 1 , 33, 2. 34. 3, 35 31 . 63. 32. 64. 

The first two columns read from floppy disk 150 then are columns 1 and 33. which are in fact the first two columns to 

" be displayed because when one linear array 110 is at a position corresponding to pixel column 1 , the other linear array 
110 is diametrically opposite the first linear array 110, at a position corresponding to pixel column 33. It will be readily 
apparent, to one ordinarily skilled in the art, how to synchronize the reading of.floppy disk 150 with the display of data 
on linear arrays 110 at the various positions thereof. 

As noted above, the cylindrical data storage medium of the preferred embodiment of the second aspect of the 

« present invention may be an optical storage medium such as a compact disk. Figures 5 and 6 also may be understood 
to represent this variant of the present invention, with relerence numeral 150 designating a compact disk, reference 
numeral 120 designating a compact disk drive, and reference numeral 122 designating an optical read head. 

The embodiments of the present invention described herein are well-suited to creating the illusion of an image 
floating in a single position in space. These embodiments also are well-suited to creating the illusion of an image 

*> moving at a constant velocity in space, provided appropriate care is taken to avoid spatial aliasing. This w.ll now be 
explained in terms of specific examples. 

The reference example is the display of a static image using the first preferred embodiment of the present invention, 
with 180 apertures 22. The static image has 180 columns, one per aperture 22, with each column occupying T of arc 
length The mobile unit rotates at 10 revolutions per second, so that the static image is scanned by LED arrays 10 40 

25 limes per second. Each array 1 0 occupies the 2° arc length of each column for 1 /1 800 seconds. Therefore, the refresh 
rate at which new display data are provided to each array 10 is 1800 Hz. 

Now suppose that it is desired to make the floating image rotate in the same direction as the mobile unit, only more 
slowly Specifically, suppose that it is desired that the floating image rotate once every 4.5 seconds, i.e., at a constant 
angular speed of 80° per second. The naive way to implement this would be to simply translate 80" per second into 

30 40 columns per second. For the first 1/40 second, data are transferred to register drivers 50 of arrays 1 0 as in the static 
case For the second 1/40 second, data are transferred lo register drivers 50 of arrays 10 in a manner corresponding 
to a 2° shift of the image: data that were formerly transferred to arrays 10 when they are opposite aperture 22 whose 
angular coordinate is 0' now are transferred to arrays 1 0 when they are opposite aperture 22 whose angular coordinate 
is 2°, and so on. 

35 The problem with this naive implementation is thai il leads to spatial aliasing. Consider, for example, an array 10 

starting at angular position 0° and displaying, for the first 1/1800 seconds, data of image column number 1. For the 
second 1/1800 seconds, this array 10 is at angular position 2° and displays data of image column number 2. For the 
45th 1/1800 seconds, this array 10 is at angular position 88° and displays data of image column number 45. But now, 
1/40 of a second having elapsed, the data transfer is shifted 2° in the direction of rotation. As a result, for the 46th 

40 1/18 00 seconds this array 10, being at angular position 90°, again displays data of image column number 45. In 
practice this spatial aliasing produces a number of visible seams in the rotating image, the number of seams being 
equal to the number of arrays 1 0. The same effect is observed if the floating image rotates in the direction opposite to 
the direction in which the mobile unit rotates. Ihe effect in this case being caused by arrays 10 skipping image columns 
rather than duplicating image columns. . 

45 The fundamental cause of this spatial aliasing is that, although the image columns are 2 wide in Ihe rotating 

coordinate system of the image, they are not T wide in the stationary coordinate system of apertures 22. The way to 
overcome this spatial aliasing is to break the connectbn between the angular positions marked by apertures 22 and 
the angular widths of the displayed image columns. It m -n 

Suppose thai an array 10 starts, along with the trailing edge of an image column, at angular position 0° at time 0. 

50 For how long should the data of this image column be displayed? Denole this unknown time by f. Array 10 moves at 
3600° per second The leading edge of the image column starts at an angular position of 2° and moves at 80 per 
second The data of the image column should be displayed just long enough for array 10 to catch up to the leading 
edqe of the image column. At thai point, the angular position of array 10 is 3800! and the angular position of Ihe leading 
edge of the image column is 2 + 30/. Solving the equation 3600* = 2 + 80f for f gives / = 1/1760 seconds. The straight. 

55 forward way to eliminate aliasing is to provide data to arrays 1 0 at a slower refresh rate of 1760 Hz instead of the base 
refresh rate of 1 800 Hz Note that under this method, the signals from sensors 1 4 are used, not to determine the angular 
positions of arrays 10 but lo provide a real-time measure of the base refresh frequency, which may vary about the 
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nominal 1 800 Hz value depending on the accuracy with which the mobile unit is aligned and on the mechanical stability 
of Z^eZ Frequency synLsis methods tor synthesizing the desired relresh 

.requency based on the desired rotational speed of the image, are well-known in the art and need no 'be debtee I here. 

I, w I be appreciated that this method for overcoming spatial aliasing is apphcable to any system - •« wtudj one or 
more Lminators. such as LED arrays 10. are moved successively among a ser.es of predetermined posit.ons to 

with respect to a .imited number of embodiments, it will be appreciated 
that many variations, modifications and other applications of the invention may be made. 



Claims 



1 A display of the type in which a plurality of arrays of light sources are moved successively among a plurality of 
" P ^l*3C<Zon plane of motion to perform a repetitive scanning o, a display zone, compnstng: 

(a) a mechanism for providing each array with data to display at each one of the positions when the array has 
arrived at said each one of the positions; and nations 

(b) for each array, a mechanism for detecting an arrival of the array at said each one of the posit.ons. 

2 The display of claim 1 . wherein said mechanism lor delecting said arrival of the array at said each one of the 
JLitlons tncludes a mu.ti-state device, each of the positions corresponding to a different state of said mult.-state 
device. 

3. The display of claim 2. wherein said multi-state device includes a counler. 

4. The display of claim 1 . wherein said mechanism for detecting said arrival of the array at said each one of the 
positions includes a two-stale device. 

5. The display of claim 1 . wherein said two-state device includes a flip flop. 

6. The display of claim 1 . further comprising: 

(c) a plurality of coplanar indicators, each of said indicators corresponding to one of the positions; 

and wherein said mechanism for detecting said arrival of the array at said each one of the positions includes a 
sensor responsive to said indicators. 

7. The display of claim 6. wherein said sensor is an optical sensor. 
40 8. The display of claim 7. further comprising: 

(d) a source of illumination; and • o«h the 
M an opaque barrier, subs.anfelly coptenar with .he positions, belween sard source ol rllumtnatron and the 

arrays; 

and wherein each ol said copfcnar indicators includes an aperture, transmissive of said illumination, in said opaque 
barrier. 

9. The display of claim 1 . wherein said mechanism tor providing each array with data to display at each one ol the 
so positions includes a multichannel communications link. 

10 The display of claim 9. wherein said multichannel communications link transmits said data as a modulated carrier 
wave signal wherein, for any pair of positions occupied successively by any one of the ^J^^Z 
Z™Z lo a second position of said pair of positions is inverted with respect to sa.d s.gnal corresponding to a 

55 first position of said pair of positions. 

11 The display of claim 10, wherein said mechanism for detecting said arrival of the array at said each one of the 
positions includes a mechanism for recognizing said inverted signals. 
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1 2. The display of claim 1 1 . wherein said mechanism (or recognizing said inverted signals includes a phase lock loop. 

1 3. The display of claim 9. wherein said multichannel communications link includes: 

(i) a plurality of coplanar conductive plates, each of said coplanar plates corresponding lo one ol the positions; 



and 



(ii) on each of Ihe arrays, at least one conductive plate, disposed so lhat when the array is at any one of the 
positions, said coplanar conductive plate corresponding to said one position is adjacent to said conductive 
plate of the array, thereby establishing a capacit'rve communications link. 

14. A display for displaying an image in a display zone, comprising: 



(a) a stationary unit; 

(b) a mobile unit, including at least one array of light sources, for moving said at least one array of hgh sources 
)5 successively among a plurality of positions along a path to perform a repetitive scanning of the display zone; 

(c) a medium lor storing data to be displayed by the at least one array at each of the positions, said medium 
being geometrically congruent with the path; 

(d) a mechanism, rigidly attached to the stationary unit, tor securing said medium on the stationary unit; and 

(e) a mechanism, rigidly attached to the mobile unit, for reading said data as the moving unil moves. 

20 

15. The display of claim 14. wherein said medium is a magnetic storage medium, and wherein said mechanism for 
reading said data includes a magnetic read head. 

1 6. The display of claim 1 4. wherein said mobile unit rotates about an axis with respect to said stationary unit, so that 
25 said path is a circle; and wherein said medium is cylindrical. 

17. The display of claim 16. wherein said medium includes a disk storage device. 

18. The display of claim 17. wherein said disk storage device is a floppy disk. 

19. The display of claim 14. wherein said medium is an optical storage medium, and wherein said mechanism for 
reading said data includes an optical read head. 

20. The display of claim 19, wherein said medium includes a compact disk. 

21 In a system wherein a static image is displayed by moving at least one illuminator successively among a plurality 
' of positions data to be displayed at each of the positions being provided to each of the at least one illuminator at 
a certain static refresh frequency, a method for displaying an image moving at a constant speed, comprising the 
steps ol: 

(a) determining a moving refresh frequency, based on the static refresh frequency and on the constant speed; 
^providing the data to each of the at least one illuminator at said moving refresh frequency. 
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(54) Moving display 



(57) A display of the type in which a mobile unit 
moves one or more arrays ot light sources repeatedly 
through a sequence of positions in a display zone to cre- 
ate the illusion of a floating image. According to a first 
aspect of the invention, each array is provided with a 
mechanism for sensing when it arrives at each position 
in the display zone, and each array then is provided with 
data to display at that position. According to a second 
aspect of the present invention, the display is provided 



with a data storage medium that is geometrically con- 
gruent with the path along which the arrays move : and 
the data to be displayed are read from the data storage 
medium as the mobile unit moves past the data storage 
medium. In preferred embodiments of the present in- 
vention, the path of motion ot the arrays is circular; and, 
within the second aspect of the invention, the data stor- 
age medium is a cylindrical medium, for example, a flop- 
py disk or a compact disk. 
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